Developmental regulation of ACE gene expression by endogenous kinins and angiotensin II.
Angiotensin converting enzyme (ACE, i.e., kininase II), a key regulator of kinins and angiotensin II (ANG II) generation, is developmentally regulated and its expression is induced at a specific time point (day 15) of postnatal kidney development. The present study tested the hypothesis that endogenous kinins and ANG II regulate the developmental expression of the renal ACE gene. In the first protocol, newborn rats received the kallikrein inhibitor, aprotinin (100,000 KIU.kg-1.day-1 sc), or the kinin B2 receptor antagonist, HOE-140 (600 micrograms.kg-1.day-1 sc), or 0.9% saline, from birth until postnatal days 5, 15, or 20. Aprotinin prevented the postnatal rise in renal kallikrein activity without affecting blood pressure in either developing or adult rats. Chronic kallikrein blockade significantly attenuated the postnatal induction of both serum ACE activity (-11% vs. controls) and kidney ACE activity and mRNA (-50% vs. controls). In addition, aprotinin attenuated the postnatal rise of ACE activity in the developing lungs. Kidney renin mRNA and ANG II contents were not altered by aprotinin. HOE-140 also attenuated the postnatal rise in kidney ACE mRNA (-25%) and activity (-40%) without affecting blood pressure. Infusion of aprotinin or HOE-140 via osmotic minipumps for 7 days in adult rats was not associated with any changes in renal or pulmonary ACE.(ABSTRACT TRUNCATED AT 250 WORDS)